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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily realize ensuring an area of a 
PD(Photodiode) section and scale-down of a photoelectric transducing cell size 
in a solid-state image pickup device employing an FDA(Floating Diffusion 
Amplifier) system. 

SOLUTION: One photoelectric conversion cell is provided with a floating 
diffusion(FD) section 2 according to one photoelectric transducer (PD section) 1, 
a pixel amplifier 5 for detecting the potential of the FD section, a transfer gate 3 
for transferring a charge signal from the PD section to the FD section, and a 
reset gate 4 for initializing the potential of the FD section. A common load gate 6 
is fixed on an output signal line 10 in each row so as to be on. The reset gate 4 is 
turned on during a horizontal blanking period and during a period when a cell 



section common power supply voltage VDDCEL is in 'H' level. The potential of 
the FD section is detected by the pixel amplifier 5 when it is in a reset level. The 
reset gate 4 is turned off, and then the transfer gate 3 is turned on. The potential 
of the FD section is detected by the pixel amplifier 5 when it is in a signal 
accumulation level, and the transfer gate is turned off. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]matrix form ~ arranging - having had ~ plurality - an optoelectric 
transducer - one - a ** - said - plurality -- an optoelectric transducer - each - 



corresponding - floating diffusion - (- FD --) - a part. Pixel amplifier which 
detects potential of said FD part, and a transfer gate which transmits a charge 
signal by which photoelectric conversion was carried out by each of two or more 
of said optoelectric transducers to said FD part, It is the method of driving a solid 
state camera with which one photoelectric conversion cell comprised a reset 
gate which initializes potential of said FD part to predetermined potential, and a 
cell part common source common to said two or more optoelectric transducers, 
Within a horizontal blanking period, voltage of said cell part common source 
within a period of the "High" level, And an account reset gate of back to front 
which made said predetermined potential initialize potential of said FD part is 
turned off, [ said reset gate ] Then, transmit a charge signal by which 
photoelectric conversion was carried out by said optoelectric transducer via said 
transfer gate to said FD part, and voltage of said cell part common source is 
used as the "Low" level from the "High" level, A drive method of a solid state 
camera turning on and off said reset gate and returning said photoelectric 
conversion cell to a non selection state. 

[Claim 2]One [ characterized by comprising the following ] of two or more of the 
optoelectric transducers arranged at matrix form. A floating diffusion (FD) part 
corresponding to each of two or more of said optoelectric transducers, Pixel 
amplifier which detects potential of said FD part, and a transfer gate which 



transmits a charge signal by which photoelectric conversion was carried out by 
each of two or more of said optoelectric transducers to said FD part, It is the 
solid state camera with which one photoelectric conversion cell comprised a 
reset gate which initializes potential of said FD part to predetermined potential, 
and a cell part common source common to said two or more optoelectric 
transducers, and is within a horizontal blanking period. 

The one [ voltage of said cell part common source / said reset gate ] within a 
period of the "High" level, An account reset gate of back to front which made 
predetermined potential initialize potential of said FD part is turned off, Then, a 
timing generating circuit which performs control which transmits a charge signal 
by which photoelectric conversion was carried out by said optoelectric 
transducer via said transfer gate to said FD part, uses voltage of said cell part 
common source as the "Low" level from the "High" level, and turns on and off 
said reset gate. 

Are within a horizontal blanking period and voltage of said cell part common 
source within a period of the "High" level, Said reset gate makes a reset level 
potential of said FD part in an ON state, and said pixel amplifier detects, A noise 
cancelling circuit which said reset gate is an OFF state, and said transfer gate 
uses potential of said FD part in an ON state as a storing signal level, detects 
with said pixel amplifier, and detects a difference of said reset level and said 



storing signal level. 



[Claim 3]One [ characterized by comprising the following ] of two or more of the 
optoelectric transducers arranged at matrix form. A floating diffusion (FD) part 
corresponding to each of two or more of said optoelectric transducers, Pixel 
amplifier which detects potential of said FD part, and a transfer gate which 
transmits a charge signal by which photoelectric conversion was carried out by 
each of two or more of said optoelectric transducers to said FD part, How to 
drive a solid state camera which has the load gate which one photoelectric 
conversion cell comprised a reset gate which initializes potential of said FD part 
to predetermined potential, and a cell part common source common to said two 
or more optoelectric transducers, and was connected with an output signal line 
of each sequence 

The one [ are within a horizontal blanking period and / voltage of said cell part 
common source / said load gate and said reset gate ] within a period of the 
"High" level, Next, a process of turning off said load gate and said reset gate, 
and detecting potential of said FD part with said pixel amplifier as reference level 
without a signal. 

A process which, then turns off said load gate and said transfer gate, and is 
detected with said pixel amplifier by using potential of said FD part as a storing 



signal level. [ a process ] [ said load gate and said transfer gate ] 

[Claim 4]One of two or more of the optoelectric transducers arranged at matrix 
form. 

A floating diffusion (FD) part corresponding to each of two or more of said 
optoelectric transducers. 

Pixel amplifier which detects potential of said FD part. 

A transfer gate which transmits a charge signal by which photoelectric 
conversion was carried out by each of two or more of said optoelectric 
transducers to said FD part. 

A load gate which one photoelectric conversion cell comprised a reset gate 
which initializes potential of said FD part to predetermined potential, and a cell 
part common source common to said two or more optoelectric transducers, and 
was connected with an output signal line of each sequence. 
The one [ are a drive method of a solid state camera provided with the above, 
and are within a horizontal blanking period, and / voltage of said cell part 
common source / said load gate and said reset gate ] within a period of the 
"High" level, After turning off said reset gate previously, said load gate is turned 
off, Said pixel amplifier detects potential of said FD part as reference level 
without a signal, next, then said load gate and said transfer gate are turned off, 



and said pixel amplifier detects by using potential of said FD part as a storing 
signal level. [ said load gate and said transfer gate ] 

[Claim 5]One of two or more of the optoelectric transducers arranged at matrix 
form. 

A floating diffusion (FD) part corresponding to each of two or more of said 
optoelectric transducers. 

Pixel amplifier which detects potential of said FD part. 

A transfer gate which transmits a charge signal by which photoelectric 
conversion was carried out by each of two or more of said optoelectric 
transducers to said FD part. 

A load gate which one photoelectric conversion cell comprised a reset gate 
which initializes potential of said FD part to predetermined potential, and a cell 
part common source common to said two or more optoelectric transducers, and 
was connected with an output signal line of each sequence. 
Are a drive method of a solid state camera provided with the above, and impress 
predetermined fixed voltage to said load gate, and said load gate is fixed to an 
ON state, The one [ are within a horizontal blanking period and / voltage of said 
cell part common source / said reset gate ] within a period of the "High" level, 
Said pixel amplifier detects by making potential of said FD part into a reset level, 



said reset gate is turned off, then, said pixel amplifier detects by using potential 
of said FD part as a storing signal level, and said transfer gate is turned off. 
[ said transfer gate ] 

[Claim 6]0ne of two or more of the optoelectric transducers arranged at matrix 
form. 

A floating diffusion (FD) part corresponding to each of two or more of said 
optoelectric transducers. 

Pixel amplifier which detects potential of said FD part. 

A transfer gate which transmits a charge signal by which photoelectric 
conversion was carried out by each of two or more of said optoelectric 
transducers to said FD part. 

A load gate which one photoelectric conversion cell comprised a reset gate 
which initializes potential of said FD part to predetermined potential, and a cell 
part common source common to said two or more optoelectric transducers, and 
was connected with an output signal line of each sequence. 
Are a drive method of a solid state camera provided with the above, and voltage 
of said cell part common source within a period of the "High" level, Said reset 
gate is turned on and off making said load gate into an OFF state, Next, turn on 
and off said transfer gate, make said optoelectric transducer into a reset state, 



and voltage of said cell part common source is used as the "Low" level from the 
"High" level, Said reset gate is turned on and off making said load gate into an 
OFF state, and said photoelectric conversion cell is returned to a non selection 
state. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a solid state camera with which 
two or more optoelectric transducers have been arranged, and a drive method 
for the same, especially relates to the improvement in a numerical aperture of a 
photoelectric conversion cell, or size reduction art. 
[0002] 

[Description of the Prior Art]ln order for the conventional MOS type image sensor 
to carry out reduction of the floating diffusion part (it is hereafter called an FD 
part for short) and to aim at improvement in sensitivity, In order to cover the 
surface of a photodiode part (it is hereafter called a PD part for short) with a 
P-type semiconductor and to aim at the measure against white flaws, the pixel 



structure of a floating diffusion AMPURI fur (it is hereafter called FDA for short) 

method has been adopted. 

[0003] 

[Problem(s) to be Solved by the lnvention]The transfer gate where this method 
once transmits the electric charge accumulated in the PD part to an FD part, The 
source follower amplifier formed for every photoelectric conversion cell, and the 
reset gate which resets the potential of an FD part, Comprise a selection gate 
where a vertical scanning pulse is impressed, and a total of four gate transistors 
are needed for one photoelectric conversion cell, The size of the transistor 
portion occupied in a cell becomes large, and it has the problem that reservation 
of the area of a PD part and the minuteness making of one photoelectric 
conversion cell size are difficult. 

[0004]this invention is made in view of this problem, and comes out. The 
purpose by losing the selection gate where a vertical scanning pulse is 
impressed among said four gate transistors generally used by a method, It is in 
providing a solid state camera which can realize easily minuteness making of 
area reservation of a PD part, or photoelectric conversion cell size, and a drive 
method for the same, as one photoelectric conversion cell can be constituted 
only from three transistor gates. 



[0005] 

[Means for Solving the ProblemJIn order to attain the aforementioned purpose, a 
drive method of the 1st solid state camera concerning this invention, matrix form 
- arranging -- having had - plurality - an optoelectric transducer (PD part) - 
one - a ** - plurality - an optoelectric transducer - each - corresponding - 
floating diffusion - (- FD --) - a part. Pixel amplifier which detects potential of 
said FD part, and a transfer gate (read-out transfer gate) which transmits a 
charge signal by which photoelectric conversion was carried out by each of two 
or more optoelectric transducers to an FD part, It is the method of driving a solid 
state camera with which one photoelectric conversion cell comprised a reset 
gate which initializes potential of an FD part to predetermined potential, and a 
cell part common source (VDDCEL) common to two or more optoelectric 
transducers, Voltage of a cell part common source within a horizontal blanking 
period within a period of the "High" level, And a back reset gate which made 
predetermined potential initialize potential of an FD part is turned off, [ a reset 
gate ] Then, a charge signal by which photoelectric conversion was carried out 
by an optoelectric transducer via a transfer gate is transmitted to an FD part, 
voltage of a cell part common source is used as the "Low" level from the "High" 
level, a reset gate is turned on and off, and a photoelectric conversion cell is 
returned to a non selection state. 



[0006]Pixel amplifier which detects potential of an FD part corresponding to each 
optoelectric transducer for gate transistors in one photoelectric conversion cell 
according to this composition, A transfer gate which transmits a charge signal by 
which photoelectric conversion was carried out by an optoelectric transducer to 
an FD part, Constitute potential of an FD part from three of reset gates initialized 
to prescribed potential, make a power supply of a photoelectric conversion cell 
into a cell part common source common to all the cells, and voltage of a cell part 
common source is made into a pulse signal, By impressing a pulse signal to a 
reset gate, respectively by a case where they are a case where voltage of a cell 
part common source is the "High" level, and the "Low" level. A vertical-scanning 
function can be realized, a vertical selection gate which was required for a 
photoelectric conversion cell in the former becomes unnecessary, and it 
becomes possible to realize minuteness making of area reservation of a PD part, 
or photoelectric conversion cell size. 

[0007]ln order that this invention may attain the aforementioned purpose, a solid 
state camera concerning this invention, matrix form - arranging - having had - 
plurality - an optoelectric transducer (PD part) - one - a ** - plurality - an 
optoelectric transducer - each - corresponding ~ floating diffusion - (- FD --) - 
a part. Pixel amplifier which detects potential of an FD part, and a transfer gate 
(read-out transfer gate) which transmits a charge signal by which photoelectric 



conversion was carried out by each of two or more optoelectric transducers to an 
FD part, It is the solid state camera with which one photoelectric conversion cell 
comprised a reset gate which initializes potential of an FD part to predetermined 
potential, and a cell part common source (VDDCEL) common to two or more 
optoelectric transducers, and is characterized by comprising the following within 
a horizontal blanking period: 

The one [ voltage of a cell part common source / a reset gate ] within a period of 
the "High" level, A back reset gate which made predetermined potential initialize 
potential of an FD part is turned off, Then, a timing generating circuit which 
performs control which transmits a charge signal by which photoelectric 
conversion was carried out by an optoelectric transducer via a transfer gate to 
an FD part, uses voltage of a cell part common source as the "Low" level from 
the "High" level, and turns on and off a reset gate. 

Are within a horizontal blanking period and voltage of a cell part common source 
within a period of the "High" level, A reset gate makes a reset level potential of 
an FD part in an ON state, and pixel amplifier detects, A noise cancelling circuit 
which a reset gate is an OFF state, and a transfer gate uses potential of an FD 
part in an ON state as a storing signal level, detects with pixel amplifier, and 
detects a difference of a reset level and a storing signal level. 



[0008]According to this composition, in addition to an advantage by a drive 
method of the 1st solid state camera, a noise cancelling circuit enables it to 
remove threshold dispersion and a noise component of pixel amplifier. 
[0009JA drive method of the 2nd solid state camera that requires this invention 
for this invention in order to attain the aforementioned purpose, matrix form - 
arranging - having had - plurality - an optoelectric transducer (PD part) - one 
- a ** - plurality - an optoelectric transducer - each - corresponding - floating 
diffusion - (-- FD --) - a part. Pixel amplifier which detects potential of an FD 
part, and a transfer gate (read-out transfer gate) which transmits a charge signal 
by which photoelectric conversion was carried out by each of two or more 
optoelectric transducers to an FD part, One photoelectric conversion cell 
comprises a reset gate which initializes potential of an FD part to predetermined 
potential, and a cell part common source (VDDCEL) common to two or more 
optoelectric transducers, A method of driving a solid state camera which has the 
load gate connected with an output signal line of each sequence is characterized 
by comprising: 

A process of being within a horizontal blanking period, and, then turning off a 
load gate and a reset gate, and detecting potential of an FD part with pixel 
amplifier as reference level without a signal. [ voltage of a cell part common 
source ] [ within a period of the "High" level ] [ a load gate and a reset gate ] 



A process which, then turns off a load gate and a transfer gate, and is detected 
with pixel amplifier by using potential of an FD part as a storing signal level. [ a 
process ] [ a load gate and a transfer gate ] 

[0010]According to this composition, to an advantage by a drive method of the 
1st solid state camera in addition, detection of reference level, If a load gate 
turns off at a line crack and this time when both a reset gate and a load gate are 
OFF, An electron in a signal wire flows into a VDD power supply through the 
bottom of an amplifier gate in a pixel which required potential of an FD part of 
reference level, it becomes the potential under a stable reset gate, and stable 
signal wire potential can be realized. If both detection of a signal level is 
performed when a transfer gate and a load gate are OFF, and a load gate turns 
off at this time, An electron in a signal wire flows into a VDD power supply 
through the bottom of an amplifier gate in a pixel which required potential of an 
FD part of a signal level, it becomes the potential under a stable reset gate, and 
stable signal wire potential can be realized. 

[001 1]ln order to attain the aforementioned purpose, a drive method of the 3rd 
solid state camera concerning this invention, matrix form - arranging - having 
had - plurality - an optoelectric transducer (PD part) ~ one - a ** - plurality - 
an optoelectric transducer - each - corresponding - floating diffusion - (-- FD 



-) ~ a part. Pixel amplifier which detects potential of an FD part, and a transfer 
gate (read-out transfer gate) which transmits a charge signal by which 
photoelectric conversion was carried out by each of two or more optoelectric 
transducers to an FD part, One photoelectric conversion cell comprises a reset 
gate which initializes potential of an FD part to predetermined potential, and a 
cell part common source (VDDCEL) common to two or more optoelectric 
transducers, It is the method of driving a solid state camera which has the load 
gate connected with an output signal line of each sequence, The one [ are within 
a horizontal blanking period and / voltage of a cell part common source / a load 
gate and a reset gate ] within a period of the "High" level, One [ turn off a load 
gate, after turning off a reset gate previously, and pixel amplifier detects potential 
of an FD part as reference level without a signal, next / a load gate and a transfer 
gate ], Next, a load gate and a transfer gate are turned off and pixel amplifier 
detects by using potential of an FD part as a storing signal level. 
[0012]According to this composition, to an advantage by a drive method of the 
1st solid state camera when detecting reference level as compared with a drive 
method of the 2nd solid state camera, a reset gate by in addition, a thing turned 
OFF earlier than a load gate. In order to make reference level of an FD part 
stability early, potential of a signal wire is further stable. 
[0013]ln order to attain the aforementioned purpose, a drive method of the 4th 



solid state camera concerning this invention, matrix form - arranging - having 
had -- plurality - an optoelectric transducer (PD part) ~ one - a ** - plurality - 
an optoelectric transducer - each - corresponding - floating diffusion - (- FD 
-) - a part. Pixel amplifier which detects potential of an FD part, and a transfer 
gate (read-out transfer gate) which transmits a charge signal by which 
photoelectric conversion was carried out by each of two or more optoelectric 
transducers to an FD part, One photoelectric conversion cell comprises a reset 
gate which initializes potential of an FD part to predetermined potential, and a 
cell part common source (VDDCEL) common to two or more optoelectric 
transducers, It is the method of driving a solid state camera which has the load 
gate connected with an output signal line of each sequence, The one [ impress 
predetermined fixed voltage to a load gate, fix a load gate to an ON state, / are 
within a horizontal blanking period and / voltage of a cell part common source / a 
reset gate ] within a period of the "High" level, Said pixel amplifier detects by 
making potential of an FD part into a reset level, a reset gate is turned off, then, 
pixel amplifier detects by using potential of an FD part as a storing signal level, 
and a transfer gate is turned off. [ a transfer gate ] 

[0014]According to this composition, electric charge detection can be performed 
by in addition to an advantage by a drive method of the 1st solid state camera, 
impressing predetermined fixed voltage to a load gate of source follower 



amplifier, and fixing a load gate to an ON state. 

[0015]ln order to attain the aforementioned purpose, a drive method of the 5th 
solid state camera concerning this invention, matrix form - arranging -- having 
had - plurality - an optoelectric transducer (PD part) - one -- a ** - plurality - 
an optoelectric transducer - each - corresponding - floating diffusion - (- FD 
-) -- a part. Pixel amplifier which detects potential of an FD part, and a transfer 
gate (read-out transfer gate) which transmits a charge signal by which 
photoelectric conversion was carried out by each of two or more optoelectric 
transducers to an FD part, One photoelectric conversion cell comprises a reset 
gate which initializes potential of an FD part to predetermined potential, and a 
cell part common source (VDDCEL) common to two or more optoelectric 
transducers, [ are the method of driving a solid state camera which has the load 
gate connected with an output signal line of each sequence, and / within a 
horizontal blanking period ], A reset gate is turned on and off while voltage of a 
cell part common source had made a load gate an OFF state within a period of 
the "High" level, Next, an optoelectric transducer is made into a reset state, 
voltage of a cell part common source is used as the "Low" level from the "High" 
level, a transfer gate is turned on and off, a reset gate is turned on and off, 
making a load gate into an OFF state, and a photoelectric conversion cell is 
returned to a non selection state. 



[0016]According to this composition, without carrying out potential detection, the 
pixel amplifier can make only an optoelectric transducer a reset state, and can 
realize an electronic shutter function. 
[0017] 

[Embodiment of the InventionJHereafter, an embodiment of the invention is 
described with reference to drawings. Following embodiments explain an MOS 
type image sensor to an example as a solid state camera. 
[0018](A 1st embodiment) A 1st embodiment of this invention is first described 
with reference to drawing 3 from drawing 1 . 

[0019] Drawing 1 is a circuitry figure of the photoelectric conversion cell in the 
MOS type image sensor concerning a 1st embodiment of this invention. The 
composition of the photoelectric conversion cell of drawing 1 is the same also in 
other embodiments mentioned later. 

[0020]The PD part to which 1 performs photoelectric conversion in drawing 1 , 
the FD part in which 2 accumulates the electric charge after photoelectric 
conversion, The transfer gate where 3 performs charge transfer to FD part 2, the 
reset gate where 4 sweeps out the electric charge of FD part 2, A load transistor 
for the pixel amplifier with which 5 performs electric charge detection of FD part 
2, and 6 to form source follower amplifier with the pixel amplifier 5, The common 
power wire in which 7 impresses the common source voltage signal VDDCEL to 



a photoelectric conversion cell part, The read pulse line by which 8 impresses 
read signal READ to the transfer gate 3, The reset pulse line by which 
reset-signal RESET in which 9 sweeps out the electric charge of FD part 2 is 
impressed, The output signal line which transmits the pixel signal VO from which 
10 was detected with the pixel amplifier 5, the load gate line with which 11 
impresses load gating signal LGCEL to the gate of the load transistor 6, and 12 
are common source power source wires which impress the sauce supply voltage 
signal SCEL common to the load transistor 6. 

[0021] Drawing 2 is an entire circuit lineblock diagram of the MOS type image 
sensor which has arranged the photoelectric conversion cell of drawing 1 to 
array form, and drawing 3 is an operation timing figure showing the drive method. 
[0022]As for a horizontal line scanning circuit and 34, in drawing 2 , a timing 
generating circuit and 32 are [ a multiplexer and 36 ] vertical-lines scanning 
circuits output amplifier and 35 a noise cancelling circuit and 33 31. The timing 
generating circuit 31 controls the generating timing of the common source 
voltage signal VDDCEL and read signal READ while generating load gating 
signal LGCEL, the sauce supply voltage signal SCEL, reset-signal RESET, and 
the sample hold pulses SHNC. 

[0023]Hereafter, operation of the MOS type image sensor by this embodiment is 
explained in detail using drawing 2 and drawing 3 . The operation timing of 



drawing 3 completes a series of operations within a horizontal blanking period. 
[0024]First, in order to make the load gate transistors 6 into a constant current 
source, the predetermined fixed voltage Vclg is impressed to the load gate line 
1 1 as load gating signal LGCEL. Next, after using the common source voltage 
signal VDDCEL as the "High" level, reset-signal RESET is activated and the 
electric charge of FD part 2 is swept out. At this time, the pixel amplifier 5 detects 
the signal level at the time of reset (reset level Vr), and via the output signal line 
10, This reset level Vr is sampled by the sample hold pulses SHNC, and the 
reset level clamp of the pixel signal VO is performed in the noise cancelling 
circuit 32 (period Tr of drawing 3 ). 

[0025]After deactivating reset-signal RESET, activate read signal READ and 
transmit the stored charge of PD part 1 to FD part 2, and the pixel amplifier 5 
detects the storing signal level Vs, and next, via the output signal line 10, This 
storing signal level Vs is sampled by the sample hold pulses SHNC, and sample 
hold of the pixel signal VO is performed in the noise cancelling circuit 32 (period 
Ts of drawing 3 ). By the above operation, the pixel signal VO which removed 
threshold dispersion and the noise component of the pixel amplifier 5 is 
detectable. 

[0026]When the common source voltage signal VDDCEL is used as the "Low" 
level and reset-signal RESET is activated, the potential of FD part 2 is set to the 



"Low" level (in this case, GND) of the common source voltage signal VDDCEL, 
and the pixel amplifier 5 stops then, operating. Henceforth, the pixel amplifier 5 
will be in a non selection state in order not to operate, until reset-signal RESET 
and read signal READ are again activated by the vertical-lines scanning circuit 
36. 

[0027]Namely, by pulse-izing of the common source voltage signal VDDCEL, 
and the timing of read signal READ and reset-signal RESET only by the three 
gate transistors 3, 4, and 5. Storing signal read-out of a photoelectric conversion 
cell, storing signal reset, and a vertical scanning can be performed, and the 
required vertical selection gate becomes unnecessary in the former. 
[0028](A 2nd embodiment), next a 2nd embodiment of this invention are 
described with reference to drawing 2 and drawing 4 . 

r00291 Drawing 4 is an operation timing figure showing the drive method of the 
MOS type image sensor concerning a 2nd embodiment of this invention. 
Hereafter, operation of the MOS type image sensor by this embodiment is 
explained in detail using drawing 2 and drawing 4 . The operation timing of 
drawing 4 completes a series of operations within a horizontal blanking period. 
[0030]First, after using the common source voltage signal VDDCEL as the 
"High" level, load gating signal LGCEL and reset-signal RESET are activated, 
and the electric charge of FD part 2 is swept out. After deactivating reset-signal 



RESET, form the margin period Tm, deactivate load gating signal LGCEL, detect 
the reference level Vr which does not have a signal with the pixel amplifier 5 
immediately after this, and next, via the output signal line 10, This reference 
level Vr is sampled by the sample hold pulses SHNC, and the reference level 
clamp of the pixel signal VO is performed in the noise cancelling circuit 32 
(period Tr of drawing 4 ). 

[0031]Next, load gating signal LGCEL and read signal READ are activated, After 
transmitting the stored charge of PD part 1 to FD part 2 and deactivating read 
signal READ, Form the margin period Tm, deactivate load gating signal LGCEL, 
and the pixel amplifier 5 detects the storing signal level Vs immediately after this, 
and via the output signal line 10, This storing signal level Vs is sampled by the 
sample hold pulses SHNC, and sample hold of the pixel signal VO is performed 
in the noise cancelling circuit 32 (period Ts of drawing 4 ). 
[0032]As mentioned above, the reference level Vr of FD part 2 stabilizes 
reset-signal RESET early because it is earlier [ than load gating signal LGCEL ] 
deactivated. The storing signal level read from PD part 1 is early stable by 
deactivating read signal READ earlier than load gating signal LGCEL. Thereby, 
the stable signal detection becomes possible. 

[0033]When the common source voltage signal VDDCEL is used as the "Low" 
level and reset-signal RESET is activated, the potential of FD part 2 is set to the 



"Low" level (in this case, GND) of the common source voltage signal VDDCEL, 
and the pixel amplifier 5 stops then, operating. Henceforth, the pixel amplifier 5 
will be in a non selection state in order not to operate, until reset-signal RESET 
and read signal READ are again activated by the vertical-lines scanning circuit 
36. 

[0034]Namely, by pulse-izing of the common source voltage signal VDDCEL, 
and the timing of load gating signal LGCEL, read signal READ, and reset-signal 
RESET only by the three gate transistors 3, 4, and 5. Storing signal read-out of a 
photoelectric conversion cell, storing signal reset, and a vertical scanning can be 
performed, and the required vertical selection gate becomes unnecessary in the 
former. 

[0035](A 3rd embodiment), next a 3rd embodiment of this invention are 
described with reference to drawing 5 and drawing 6 . 

[0036] Drawing 5 is an entire circuit lineblock diagram of the MOS type image 
sensor concerning a 3rd embodiment of this invention, and drawing 6 is an 
operation timing figure showing the drive method. 

[0037]The point that this embodiment shown in drawing 5 differs from 1st and 
2nd embodiments, In addition to the composition of drawing 2 , it is in the point of 
having formed the electronic shutter scanning circuit 37, From the electronic 
shutter scanning circuit 37, reset-signal ERESET is outputted to electric charge 



********** of FD part 2, and read signal EREAD is outputted at the time of an 
electronic shutter to the storing signal transmission from PD part 1 to FD part 2 
at the time of an electronic shutter. 

[0038]The operation timing shown in drawing 7 shows the example which 
included electronic shutter operation in the operation timing of drawing 4 , and is 
giving the feature to the timing of load gating signal LGCEL. Namely, when 
detecting a storing signal, impress a pulse signal or predetermined fixed voltage 
to the gate of the load transistor 6 as load gating signal LGCEL, and source 
follower operation is carried out, When performing only reset of a storing signal, 
without outputting a storing signal, load gating signal LGCEL is changed into a 
GND state, and it is not made to carry out source follower operation. The 
operation which only this reset performs realizes electronic shutter operation. 
[0039] 

[Effect of the lnvention]According to this invention, as explained above, in spite 
of being the FDA method, one photoelectric conversion cell can be constituted 
only from three transistor gates, and it becomes possible to realize improvement 
in a numerical aperture, and minuteness making of cell size. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuitry figure of a photoelectric conversion cell 

[Drawing 2] The entire circuit lineblock diagram of the MOS type image sensor 

concerning 1st and 2nd embodiments of this invention 

[Drawing 3] The operation timing figure showing the drive method of the MOS 

type image sensor concerning a 1st embodiment of this invention 

[Drawing 4] The operation timing figure showing the drive method of the MOS 

type image sensor concerning a 2nd embodiment of this invention 

[Drawing 5] The entire circuit lineblock diagram of the MOS type image sensor 

concerning a 3rd embodiment of this invention 

[Drawing 6] The operation timing figure showing the drive method of the MOS 
type image sensor of drawing 5 
[Description of Notations] 

1 Photodiode part (PD part), 

2 Floating diffusion part (FD part) 

3 Read-out transfer gate 

4 Reset gate 

5 Pixel amplifier 



6 Load transistor 

7 The common power wire of a photoelectric conversion cell part 

8 Read pulse line 

9 Reset pulse line 

10 Output signal line 

1 1 Load gate line 

12 Common source power source wire 

31 Timing generating circuit 

32 Noise cancelling circuit 

33 Horizontal line scanning circuit 

34 Output amplifier 

35 Multiplexer 

36 Vertical-lines scanning circuit 

37 Electronic shutter scanning circuit 
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[JltUS] ¥^16^9^ 21 0 (2004.9.21) 

i^mmiE i ] 
[*siEtt*»£*] mmm 

[ ffi IE CD S ] 
[ ft flF M # <E> « ffl ] 
[ If * * l ] 

77*4 7 *-*Ja > ( F D ) SB , ffliaftgggSjfe??ftgggS3ftfcgffi«#feiiaiBr 
DgMdslf ai^ffibh7y->^j'^ tu IBFDg^1tfi%^ai-r^H*7y7°^ 
IBFDgp©*{i*mSo*fflK:«J^fb'rsU-feyh h 7 y ^ X » ^tta « g % -b ;b 

^ ff^j^KaiRBBiign, £ t g) ft g m & -fe ^ tc n m ? % m §e m % g> g fu % w -r 5 « m 

MfBMfijajL^'Bffi^ r H i g h J U ^ ;KD H F»3 ft IB U -b y h h?V^X^ 

iStifcti ff^^M SB F D g|Hc |g M L , 

tuI3«MilippL^«i±*l r l o w j u ^ j]/ <d m v , MIE U -b y h F7>^x^ r h 
i r h j I/C L fc H „ M SB U -b y h h 7 > 3? X » r L o w J ic L , MKft*ggH:;I/£ 

[If** 2 ] 

aaiB ttigffi*&8g g)gff ^ th i g hj b ^ ;i/ o aa H te fejtir. ^ 

tu IB U b y h l-yy^X^ ff *^«J||Tf©WIBFDiJO*ffi*U-feyhU^;l/fcLTii 

i b ii * 7 y 7 0 if « m t , 

fu IB U -b y h h g y 2 * * ® * ? & ^ 0 tu IB 0! j» ffl L h g > g X » * y flc fig ? <D 
MIB U b y fcUfillif I/^;HDM**ffltil4:4#t f 5M3J_JB_ 

[|$S3] 

tft8BBttSISgfMft, fflIBH^7y7° g>aj^{§^^ ^-g^^^t-^fci6CD P - K±_5_ 
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MEo-H b Z > ^ * g ^ tu IE D b y F h g y 2 3 » % ^>^T, & K. M IE p - F h Z 
y i? 7, $ t tu IE U b y h h 5 y *J X # % t7Lt, M IE F D gtf © * fft £ IS <D & ^ g *P ^ 

m IE □ - H F7>-^X^ tu HB ^^fflbh^y^'X^ ^ ^yLT, & fc tu IE P - F h 7 
yy-'X^ ^MIE M^abh7yv > 'X^ ^^-7 LT, tu IE F D g& © * {4 £ S M ^ ;b 
bTt9IBHilS7yyT?«a-r*ISi:*^tyc:fc*«F»ii-r5 II $ iff 1 IE « g> B # » # g 

tu IE H ft M ft g « a > tu IE B its 7 y 7° g> a 71 it € <6 £ - £ IS S t 5 fz Sb <D u - F _b_z_ 
MfE«M«|pg|L^«i±^ r H i g h J U ^ )]/ <D m B 1*) fe v> T , 

M IE n - F h^y^XH t tu IE U -b v h F?y^x^ t^LT, 5Uc tu IE U b y h h_ 
7y^X» S * 7 b f£ t tu IE p - F |-7>'^^ ^"7 Lt, tu IB F D g[S © S {ft % {B ^§ 
<D&^«*l^;b£LTMIEHfg7y7°-?*£tHLs 

MIEP-F h^y^X^ ^MIS M^aLh^y^X^ ^^-yLT, % K tu IE ft & 
flth9y^*» £ t7 L fe ft 15 IE P - F h7y->'X^^7L t , tu IE F D gP © « 
ft LTtu IE II7> 7° 7ttfflt5c fc%^«t:t5 fl>$S)gBI!i0 Hft 

[WM 5 ] 

MEIftlliSttt, tuIBH^7 y 7j <D tHiiiM 9 « £ - £ §5 £ £ 5 fe fc © p - F Ju2_ 

tu IE p - F F v y x * c 3f£o-S«E*ffl4ni^rwCP-H F?y^x^ * y # 
tt fc a g b , 

M IE it M % m& gE <o m i± r h i g h j u^^oagiBrttc fe^T , 

tu IE U b «y F h7^;x^ tyLT, tu IE F D gf! © it (ft £ U b -y hU^;^LTiuIE 
tu IE U -fe v b t7L, & K m m mfrftL b ? y i? 7> $ * tyit, tu IE 

FDg^cD«fi^S«ff^l^^^^LTtulEiii^7y7 0 T^I±lb, 

tu E i^fflL h7yy - x t7t5c^§itt5 ii # a i be « <d m # s « s n © 

C ft 7? !4 o 
[ If * g 6 ] 

tu IE B f* a ft 8 « a > tu IE HIS 7 y 7° <D m tj is ^ » ^-Stctggf5fefe(0 P - F _h_7_ 

tu i e m m ffl & n co u & # th i g hj u^;i/g>fflfflrttc fe^r , 

tu IE p - F h 7 y ^ X » % t7«ieifeSSKIE , Jty h f7y->'X^ * y / * 7 

l > ^ e tu m m^mbb^y^T,^ ^ ^-y/ty Lxmm^tmmmm^^v hwmic 
b, 

tu IE ft M ffl %5 « £E % r H i g h J TL o wj U ^ )l IC LT, tu IE D - F 

h7y>'X^ * 7 H L fc $ * tu IE 'J b v h F7>-7X^ r//t7b, tuIEft* 

m. m b ;i/ % ^ a t»c in t t%¥fW.t?z> 1 ie % © a f* a ft g ■ © n » 7? s » 
[ w * « 7 ] 

t^»^^^?^> tuIE^«giim?T-^«^^gnfcm^fg^^gat-^7P-r^> 

?T473.-i?3y (FD) gp , MiE^»^^^?-e^«^^^nrc^^ffl^^tuiEF 
D6gKggt5gj»at h7V^X» t:, tulEFDgpoitfu^^tij-r^H^7y7j;^ tu 

is f d g^ g) 11 % m a © 1 a ffl f t * % v 2 h fc^t 1 53tgje»-b;i/ 

^TcD^^^^-b;i/Kaaf^tuiEm^©-afft^fflia-r^«M^^g^Wb, 

MMAMMMilL^AM r H i ghj U^>V(Dfflmftfc, tu IE U -b y h h g y g/ x » >S: 
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tyu, mm? D^<Dmii*Mmmfe<Dm&frWMit-g&rc'&K, mmv -fey h h ?y 

i g h J tcLfc&K. ttE'JtyhFvy^^ [ L o w J K L , tt IB tt M M % -fe >V * 
[ ? fig ffi IE 2 ] 

[ ffi IE ft il « g £ ] 0 0 0 5 
[ 0 0 0 5 ] 

MfB<Dg m*MJ&? Sfc*, *%BBfc«3Bft»«gllg>Bli)7jatt, ttJt£SS*£fc_ 

, tt_« g & $ ? ?ftm%mi*tirzn#nn%%:wmt% y u-j-j-ymja-vsv c 
f d ) gfs ^ ttggmjti^-gttggSignfeg^ffi^^FDfflSKKas-rsK^aLh?^ 
>>' x » , f Dffiomffi^tftwt-sHiRT^^fc^FDSiswwffl^msowttfnsiSBfk-r 

-e&^Xs n m ffi <& as cd * E r h i g h j i/'tii'OffiFWtc, u -t y b h ? y i/ x $ z 

L , * CD It > M»Ml/h7yi?7^ /rLTtt*Mfl?tttM$£ti/c1t#{l^£F 

d ffitcCSS u ftMfeM. 'Q « ff g r l o w j u ^ ;i/ Mil ' U -fe y h F?y^» 
r h i g h j tc L fc j s 'Jtyhhyy^'x^ r l o w j k u ftM*-fe>i/*#B 

81*1 IE 3 ] 

[ttlEttMB*] 0 0 0 7 
[filEtf?*] M 
HilEcDrtg] 
[ 0 0 0 7 ] 

*fg3Bfc%5Bft»«gll OlBlt):ft%fcfc^T tt, fiMi&MflL© * E # r H i g h J U 
^ Jl CO #3 ffl I*) lil'T , U -tr y h b -7 > v-' X » * y tt m X CD F D gR <D M ffi * U -fe y h U ^ 
;^LTIl7yyt*«tBL, U-tryh h 7 > V X » 7 tt IB T* O M & ffl L h v V *J 
x ^yttffi-ecDFDgp©«ffi%^«fi^u^^i:tTIi*7y7 p -e^i±lb, U -t? y h 

u ^ ;i/ i: 3 ft ft # u * )\> <o m tt m m t «c_ t % # « t -r § „ 

[^ffilE 4 ] 

[ffilE^^iHg^] 0 0 0 9 
[MIE^S] 
[ II IE o § ] 
[ 0 0 0 9 ] 

^ % ^ ^ a # a ft s « cd jg j; ^ % £ js ^ t a , afrissia, E^Ty^ cpaj^ 

H i g h J ls<^)V<DMmftK 38 ^ X , n - F h > ^ X » t U -b y h h^^^X^ S * > 
Lt, ^ICD - K h g y v>' X g U -fe y h F^yv'X^ t7LT, FDg[3cD«fu^fl^ 

cd % ^mmi/^^ t Lrmmr yfxtfi tar zxmt, o - f h 5 y 2 ^ » l h 

jy^Xl ^ ^ >LT, * fc n - K h 2 > 2 x ^ M^ttiL h^^^ ^ 7 Lt, F 
Dg|5cD«fi^gftff^P^;l/i;LT®*7y7/T?^tti'r§l@t^^Cyi:i;%^i![i;1-§ 
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imjEttStmmzi mmm 

[ fif IE # * 3t i * ] 00 11 

[ffiiEortS] 

[001 1 ] 

if ft m e \% a m w a ft s m <o m m -n a e & ^ t a , a ft a « s b a ^ jajS7^^ g>a^ 

ft IS £ - a E IS £ -T a fc & g) n - F h 7 > ^ X ft % S 5 E £ L . r 
H i g h J \s<ll><DMWi\HK l/^ T , D - K !-7>->'X^ U -tr >y F h 7 > 3? X ft £ :* y 
LT, 5ttn7h ^7>->'XM * 7 L fc '& E D - F Y =7 y V 7* * * t7LT, F D p|5 
(D«fi%fS#0^^a^b^;PtLTiii^7yyi?^tbL, &E> P-K 1>7V^X^ 

C^^ffilE 6 ] 
[*tIE*f**££] M» 
[ffIE*f*£g*] 0 0 13 

[ ffi iE © rt § ] 

[0013] 

$ is Bfl ^ ^ a # a fi s « <o ig a) a m e fe ^ r a , a ft a » is « a , BiiTyT'D aTj 

If IB fc-£Eigjg-f5fcft<D a - K Z 5 E t U a - F hvy^Xjt fc 

THlghJ U ^ ;KD W M ft E fe^T. D -tr y b F 7 V 3? X ft % tVLT, F D 8P ® * ffi 

* u -t 7 h i/ ^ ;i/ 1 l r it ia m m 7 y 7° ~z m ta l , u -tr y h *7U # e 

[ ¥ M ffl IE 7 ] 

cffliEW*»a*] win* 

[ ffl IE *f ft g g * ] 00 15 

[ffiIE0|*|g] 
[0015] 

£fg bb e ^ a«8H<affi»i#& e js ^ t a , a # a » s « a , mmryy tp w 71 
ft *§ IS £ -gi:j^f §fefcq p - F hvViSXfi * g g> e w g % % & as © * e * s r 
H i g h J U ^ ;KD m H rt fe V T , p - F l-7y->'X^ t7«lfi!(c LftiS U-by h 
fc g > 2? * » % *>/^7U # E M&ttiLF^y^Xft fr ^y/^7LT)KIf II? 
«'J-b7 h fi E L , ft M ffl 3H& §13 <D ni±% THi ghj U ^ ;1/ ^ 6 TLowJ H/WtL 
T , p - F F 7 > X ft ^ 7K1IC LfeS^ 'Jt-y F F7>-7X^ * y / * 7 L , 3tt 

* IE & -b ;!/ * ^ M ft « H E tic ^ % # « t ? % o 
C¥iK MIE 8 ] 
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[ ffli IE & 3! i * ] 0 0 1 6 
[ffilET^r*] 
[ M IE <D rt $ ] 
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c o * file t j: n a\ H5R7>7*asttttm^-Scii:ft<, ^msjens^w^'j-t-yh^ 

m E f a C t T t s « ? ^ + y ft - 8 fig * m M f § C ^ -e t § o 

g||fT)£liagnfetfB^^ilta7P-Toyf^7a-^3y (FD) 
a^, ^ti^if t^tiignfetiif DgPE$E^-raM»tfjbh^y>''xft 
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y h h 7 > 2 * * £ * £ t % ft n % m -b ^ ?y ^ £ % % @b « g n fe a f* a « s « t* fe o 
t , £ t g> ^ g g i -fe ;i/ k a u: § ^ a g> g fu & g >& -r g g i g *& gts % a i a n % % m a* 

p g g ^ r h i g h j u^;i/<offiartk:, 'Jt7hh7>->^^tyLt, f d gis cd n 

ti^fgOBtiESffiibg^fegK, 'J^yhb7>^'X^t7U g M & 8P g) H ff 
r L o w J V ^ ;l/ cp gg -g , U ~fe y h h 7 ^ ^ X £ £ f H i g h J £ L fc It \C. U -b y 



